Atmospheric aerosols are posing a great threat to the already stressed climate with the effects being felt more on African continent. Their presence and interaction with the clouds contribute to the strongest uncertainty in aerosol characteristics and Earth's energy budget hence; calling for a long term assessment to be done. The present study analyses long term spatiotemporal microphysical aerosol characteristics (namely: effective radius ( eff r ) and surface-area concentration), using AErosolROboticNETwork (AERONET) framework over Kenyan urban atmosphere (Nairobi-1˚S, 36˚E), rural atmosphere (ICIPE-Mbita-0˚S, 34˚E) and maritime atmosphere (CRPSM-Malindi-2˚S, 40˚E). AERONET framework was used due to its availability over the selected sites; it is also located in sites that provided contrasting aerosols type, source and characteristics and due to its synergism with other frameworks. The findings indicated a spatial and temporal variability in microphysical properties over CRPSM-Malindi, Nairobi and ICIPE-Mbita. CRPSM-Malindi is dominated with coarse aerosols in all seasons while Nairobi with coarse mode in the DJF and MAM seasons. ICIPE-Mbita is on the other hand dominated with fine aerosols in all season. In terms of size distribution, the three AERONET sites displayed a bimodal distribution inflecting at 0.44 µm and fine mode radius of 0.15 µm while CRPSM-Malindi recorded a coarse mode of 3.86 µm and Nairobi and ICIPE-Mbita with 5.06 µm. The coarse aerosols have a higher concentration than the fine aerosols in all AERONET sites because of aerosol coagulation and dominance of certain type of aerosols that are coarse in nature.
Introduction
Aerosols are tiny (micro and submicron) sized particles (solid or liquid) that are suspended in the atmosphere [1] . They are injected in atmosphere from both natural and anthropogenic sources [2] and distributed through turbulence and regional circulation; thus their concentration and distribution are highly variable in space and time [3] .
Aerosol variability depends on factors such as dominant anthropogenic emissions, natural loading and atmospheric conditions [4] . Their presence in the atmosphere directly modulates the Earth's radiative budget by scattering and absorption of the incoming solar radiation yielding a cooling and warming effect respectively [4] [5] . They also indirectly modulate the radiative budget of the earth by modifying the properties of the cloud condensation nuclei (CNN) which aid in the formation of cloud droplets [5] [6] [7] . The atmospheric aerosols have been on an increasing trend especially in the third world countries such as Kenya due to growing populace, rapid urbanization and changes in land use, increased vehicular emissions, and increased industrialization within and adjacent to, urban areas [8] [9] .
The presence and variability of atmospheric aerosols have strongly contributed to greater uncertainties in aerosol optical, microphysical and chemical characteristics [10] . Despite plenty of ground, remotely sensed data uncertainty has still continued to exist on how aerosols microphysical characteristics (effective radius and size distribution) contribute to environmental effects therefore need to characterize them thus forming the basis of this study.
Materials and Methods

Study Sites
The study was undertaken in the region described in detail by Makokha [9] . These sites were chosen because they provided contrasting aerosol microphysical characteristics and presence of AERONET frame work hence Figure 1 shows the sites of study in Kenya.
Instrumentation
The study uses the AErosolROboticNETwork (AERONET) to analyze the spatial and temporal variability of both effective radius and size distribution. This program [11] is a federation of ground remote sensing aerosol networks established by NASA (National Aeronautics and Space Administration). The program provides a long term, continuous and readily accessible public domain database of 
Derivation of Microphysical Properties.
Derivation of climate models, visibility and how human health is affected through aerosol characterization requires a better understanding of effective radius ( eff r ) and surface-area concentration (size distribution). The sensitivity of climate change, visibility and human health caused by natural and anthropogenic variations of the above-listed microphysical properties characterizes the impact of the atmospheric aerosol on climate change; visibility and human health hence need for aerosol characterization.
Effective radius ( eff r ) is the area weighted mean radius of the aerosol particles. It determines the size of the aerosol particles. The derivation of ( eff r ) is given by Equation (1) and has been described in details by Dubovik [12] . where r is the particle radius, ( ) dN r particle distribution. The particles and droplets in aerosols in Equation (1) collide with one another undergoing coalescence leading to change in the aerosol particle size distribution. This increases aerosol diameter as total number of particles decreases, hence size distribution of the particle volume 
Spatial and Temporal Characteristics of Effective Radius.
eff r refers to mean radius of the aerosol particles. It determines the size of aerosol particles hence can be characterized as fine mode (particle size < 0.6 μm) or coarse (particle size > 0.6 μm) mode aerosols [13] [14] . To start with is the analysis of the eff r over CRPSM-Malindi considering the DJF, MAM, JJA and SON respectively.
From Figure 2 [12] thus dominated by coarse aerosols. The study attributed the variability to the fluctuation in the amount of the precipitation during SON seasons [9] . Equally, eff r over Nairobi AERONET site during the period of study was also analyzed and the findings represented as in Figure 3 .
During the 2006 and 2009 DJF seasons, the eff r was noted to vary with time as indicated in Figure 3 The enhanced temporal variability over this region was attributed by many sources of atmospheric aerosols such as industrial emissions, fuel burning and aerosols transported to the region by both monsoon winds [9] .
Additionally, the analysis of the eff r over ICIPE-Mbita was done and the findings represented as in Figure 4 . Away from size distribution over CRPSM-Malindi, the study also investigated the same property over Nairobi during the same period whose findings were represented as the sunisoidal waves in Figure 6 . The size of distribution of aerosols was noted to have a greater variability over Nairobi as indicated in with the curve inflecting at 0.44 µm in all the seasons. The study noted that the distribution displayed a bimodal kind of distribution with the larger particle being more than the fine particle. As indicated in Figure 6 Additionally, spatial analysis of size distribution over three AERONET sites was done and noted that CRPSM-Malindi had an average fine and coarse modes of 0.15 µm and 3.48 µm while Nairobi and ICIPE-Mbita both had the average modes of 0.15 µm and 5.06 µm. The greatest variability in the size distribution was note over Nairobi while the lowest variability was over CRPSM-Malindi.
Spatial and Temporal Characteristics of Surface Area Concentration
The study attributed the low variability over coastal region to the ever present sea salt in the region [5] [8] [18] .
Conclusion and Recommendation
Conclusion
The eff r and size distribution were varying both spatially and temporally over the three AERONET sites. CRPSM-Malindi and Nairobi had the higher average in eff r > 0.6 µm whereas ICIPE-Mbita had lower averages of 0.6 < eff r , a signature that CRPSM-Malindi is dominated with large sized particles in all seasons while Nairobi is with coarse mode aerosols in DJF and MAM and ICIPE-Mbita is dominated with fine aerosols in all seasons. The three AERONET sites displayed a bimodal distribution of aerosols with coarse aerosols having a higher concentration than the fine aerosols due to aerosol coagulation. CRPSM-Malindi experiences low variability in size distribution due to constantly being dominated with sea salt from Indian Ocean.
